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ABSTRACT 

PROBLEM TO BE SOLVED: To make a device strong against injection of hot 
electrons and reduce leakage current by providing the process where a 
surface irregularity of poly Si film is reduced with the polishing process 
after laser anneaUng. 

SOLUTION: An amorphous Si film is formed by lOOnm or less on an insulating 
substrate 1, then it is annealed to provide a poly Si film 2. Then, the 
poly Si film 2 crystallized by laser annealing is polished to flatten its 
surface. Here, the film thickness of the poly Si film is 30-50nm, while an 
average roughness of surface irregularity Irun or below. Then, the obtained 
poly Si film 2 is etched to form a desired island, with a poly Si film 2a, 
after polishing, formed. Thus, the electric field concentration on a poly 
Si surface is reduced by flattening the poly Si surface, making it strong 
against injection of hot electrons to a gate insulation film, so a leakage 
current is reduced for a TFT of high reliability. 
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^ i: L T ffl 1/ i ^) CDM jgT^ *3 i T , 

WIE«6iSttt»S±{CT^:;P7 7 7.S ilKS 1 0 0 nm£A 

[f»3i?^2] tfrlB^ffiiadi^fSi^LTt^U S i WcoK 10 
m^3 0 nm~5 0 nmicLfcC t$-#gi[i-r-£>f»#« 

[ft:^«3] StrlBS®IHia*ffiMLfc5j^U S iW^® 
©¥±^®ffi^ (Ra) ^ 1 nmUT\ZVrcCt^<^mt 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] mfLU. TFT<D^^^)v^m^m\z-!f^^) 

[0 0 0 4] y-*-7--;i.fetLT«. 

¥7 - 1 1 8 4 4 3-^aSIC*^nTVi-5. Htltt, #^ 
fli!f««±(rlK/S 1 0nm~l 0 0 x\Ta<DT^)Vy r 7^ 

KiR^n-Sjgg 10 0 nm~4 0 0 nnKDglSfi/t;!/^ 

iKcDS*®CD^!^.X®iR$tl. ^cTDt^l^e^fccfc-^XT 40 
^;P7 7XS i WcDF'gaS^Ci^'jgttXS^S'fkL. m^\t7 
--)V^nxm^Ut^±^ < CI tic J; 0 yEJUyy 

[0 0 0 5] ;iCD;^?*t3j;n«< T'tJlyyT.Simo:) 

mmmco^i)mmzm'itiE>n^rzisb. mwL^<Dmcomw 
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[0 0 0 6] 

sxf^ffii^nfcJi^u s i mtmmi}am\z^^fii^it<Dr:i 
(DmmmzMvxhmmtu^. 

[0 0 0 7] — ±fB:^ffixf^©$n;t7i?u s iM© 

d^, !t#gg3p6 - 1 6 3 5 8 8-§-i:^^tC^^nxl^«)o Zi 
f^BKLX^o^. ;i(D#iJ S i M(75^®OSc+nm©tH]di 

^, z3D-i'y;i^->u;ti^©w*^j$-fflt'^x. wie^^ia 

LX. «ffiAi¥S!^t#U S HKSr^-BfecDXafe-S. ' 

[0 0 0 8] Vi)^hZ.(D-:)jmX'\t. eiO(C#USi«$ 

X, mmmz\t^mi!iwmtj.-^v s iMSrs+nmoiK 

JPSrJg^bXViS. Z-O^tzit. «?0fc7pU S i IK^^M 

*®*fl:*W«S«e9{cMHW^LX. «ffi*t^Jefj:/j^U 
S iffi[^»fci:bXfe. 5}?'J S il^©iteSiK^55<^<, 
Ctl(Cj;0 TFT*^$'«J5£Lfc:^-&, TFT^Itd^M 
< fio X b ^ -5 t 5 fco 
[0 0 0 9] c:o?J;'573:Fn1^frjE^7it;^nfc 
t)OX*0> U— !f— T:r— JKD^frWaMS^rfTl'i. 

:)5m'&.U^m\^{h<D{&.mz^r)-^y hxu^ hn><D& 
[0 0 10] 

S il^*^-^^;i^i:LXfflti-5*^^^JgBO«lji;&)4t' 
*5l^X. B(JlB*gi»:tt*«±(CT^;i-7TXS iM^l 0 
0 nmigXTizm^-r^Jimi. MfBTt;i/7 7XS i K 
tf-T::i-;KC<J:oX^i^a{kLX#U S ilKt 

0 ^ ^ ii ^ c i ^ #m t L X o 

[0 0 11] *%?^©W*3S2|S«(Di|^»#:g®<^)K3t 
^tett, if*«liBi?©#«<*:^BO$?ig;&j£X»o 
X, SufB^BIHO^igMbfcjJ^U S i mo^mm^ 3 0 n 
m~5 0 nmizLrc:it'&<^mtLX^^^, 

[0 0 12] *^§g®«*3S3tBtt©iii^#:SB®Sajfi 
;^ffi«> 1 2 fBttO^»^lc^«®S!3g;&ft 

X*-pX. MSB^©iai£b*«j^Lfc#U S ia^®©¥ 
i^®a$ (Ra) S-1 nmt^TtL;fcc:i^#SltiUX 
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[0 0 13] JKT. ±IBti^trJ;^f^ffl<£-iftB^-r^„ 
[0 0 14] *^Bj«$feig^tiaiS±tr#'J s im^'f-^ 

a«±C7iE;i'7TXS il^S 1 0 0 nm&.TlzmSSL'r 

^Igi. f}827^;U7rXS ilK^l — ■*f-T=.-Jl 

'J S i lK(D«Siadb*P«^fflS(Cj; 0««-r-£)XS*«t 
;^Tli-50T, 7^:;U7tXS iJli^: 1 0 0 nmetTtC 

fc. #US i ^®W¥S{t:(Cj;0#U S i ^ffiT-««^ 
[0 0 15] Sfc. mFtE^E[Hlia*<£Mbfc3i^'J S i K 

ttS 0 nm~5 0 nmiZ-f ^ CD tW^l^^^o 
[0 0 16] «ri2«E[HICi*i£MLfc#U S ilK 

it. mmma(DW-i^mm.^ (Ra) l nmJ&lTtcL-fc 
<DT'. TFT(DS^»^*L<(g;M-r-l.:i t*^*T#-5o 

©aA^iip^J-rs^;^*^';*:^^^. J;oT. TFT(D0N 
mffi^/h^<T^, TFTCD'J-i'^E&lh-r-SCltdtT 

[0 0 17] Sfc, l6SittS«±fC, T^:;P7rXS 1 
1 0 0 nmt;T!Cj^fie-rf.(75-e. l^— 1f— T--;!/ 

W*ffS^aa«Cj;0IRJ?S:3 0 nm~5 0 nmlcL, S 
Siaei©¥l%Mffi$ (Ra) ^ 1 nmJJ^TtC-r-SOT, 

ws«asm®#u s i mmoym^^mhmmmLmmiz 

h*eii:IKroWJECO<£TS«J$!lL. f§«tt<0ii5t,iT F TS- 
[0 0 18] mtz, mmi^mm.±iz. #us ing^ngj? 

7!;^3 0 nm~5 0 nrnT^fiKb. Htrf2# U S i 
IHli£h<D^l^®ffl$ (Ra) ^lnm£ATCL.> ffltSTj^U 

u s i mt. m^^mz^tx, mmifi^A^w-mt^tix 



^^^fztb, m^^^Rz^mmmzmnrz'^^mi^^m^n 

^Um^m\zii^^x\t.. mm7,-< y^>if^^<D\^±. 
^ais®iimKS:«fiK-r'5 t f t <D-iS^miti&.zfmmmt 

[0 0 19] 

mm(Dmm<Dmm sit, ^^^mo^mo^mmzr^i,^ 
10 [0 0 2 0] mi (e) i,z:^^mcomm(Dmm<D-'Dx 

i&^)TFTO»f®S:*-r. C1©TFT«. 
ff<hLT©7i^U S i i^f^^mS i) m^mf'^tzTFTX 
&i>, Sfc. iJ^TcD*iig«J^^T«TFT{C^!,iTia^ 

V t hm'&mm-r^tzit>ms.^i^'&^±m-^'j s ij^ic: 
[0 0 2 1] mm\tm^i±iz^^^)]^mm2h, v- 

S i)K2 a/&^St>ctC?gfi£$n< -^-CDi^a^) ^) t'^- 
hi^i^K 3 *^*Jgfi)cStlTt.i^.o ccoy- h,m»i^3«F 

^)\^m^2 bi:*f(^-r^J;3fcy-hS^4S:r/y-h 

30 [0 0 2 2] 'A\Z. :$i^m<Dmm<ommizmi>TFT<D 
mm:^m^^m\zs-:s\,^xmmr^. 

[0 0 2 3] S-r, mi (a) tCS^-r<J:5(C. ilfe^tt* 

«i±ir#'j s iK2^jgfi£-r-5. :i(D^m<D^mx 

tt, «?J6 0 0'C©l^5aa{wW^#-5<t5;^S*.^M««5 
iB5(/i:*f7:^*ffli'^T, c:©±(c:;^7XvcvD (Che 

mical Vapor Deposition) StC 

d:o*«)3 0 o'C(Da«ias-i?7^:;i^7TXS im (la^ 

40 «4 0 0'C, 1/-- tf-/'^'7-*92 5 Om J/cm'g* 
-erx-JULTTp ij S i M 2 i: L^c. ;r dT, il^rslij 
(AFM) fC^O, 7}? US i]K2ro«®IH£i©¥ 
(Ra) ^Jl^TSi: 5 nmfiSTfeofc. 
[0 0 2 4] ^£*3. «fei^<4»Sl±(C7t;i.7T7,S i 

iZ, S i 0,mRZfS i NJK©n-5^^' >^IK<&X/t«y 

^^u >'^m$>i>^^\t-:f^x-7cvDm\zj:Dmmxm5 

0 0 nmgS€r«eiii:ttS«l±t'JP^LTfcJ;t.>, S 
50 StcRBe>^LP (Low Pressure) CVDfe 
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5 

\t. XCl. ArF, Kt FCD\^^'tn<DX.=^i^'^U—'^ 

[0 0 2 5];*;^r. lai (b) tc^-Tct^Jc. u-if- 

^m'f-mfjmmm, (afm) jc^o^i^sffi^ (Ra) 

[0 0 2 6] :;*:tr. si (c) \z^'r^o\z. ccoSTS 

jas^coTj^us i]K2 a±\zif'-hmmm^ir^^Fm'?' 

FJOi^^"^t;'S i OilK3€rTEOS:^fX (T e t r a 
-Ethyl-Ortho-Silicate, Si 
(OC2H5) 1) :tfX«i:CF. ;*fX$ffli'ifcy^XvCV 20 
DffitCctO, ]KJ¥5 0 nm— 15 0 nmgS> 1 
0 0 nnKDm^lZ^mhrzo y^X-^C VD&lCJ:^^ 
K^frfi. SlSiaftSOOt:. SJSJE:tll- OTor 

TEOSSitftS s c cm, OjSitS2 0 0 scc 
m, CF,8i[l:2 0 s c cm, R F/l*?- 2 0 0 WTfif 

[0 0 2 7] ;^£43, Fl^^^^ti'S i OtlKStl, {gS 
fiK]K5^>^*pIffiTfen^i, U^- hy'^X-TCVDft, LP 
CVD?£, AP (Atmospheric Press 
ure) CVDmm^m^^X^mVX^^l^^. ^fz. T 30 
EOS A*X<7:>f^:bO tC, S i H4**X<i:02:tfX^fflV:^T 
S i 0,)g^fiKabTt>cJ:V^o ^fc. CF,:tfXc^)f^^>0 
{cF:^OFJg^^^t;:^*X^fflV^T=feJ:Vi. 

[0 0 2 8] 'AlZs mi (d) tc^T<:J;5t;i. y-hm 

\t. ^r-h*eja)i[3±t-KiP4 0 0 nmSft<OA 1 T i 

-->^i.xtr-hmm4^m^Ltz. ui^. ^*-hm 

m4\t. Ta, Al, AlSi, AlTi, AlSc^ 
(DA 1 ^^tP^S^ffl^^^S ;i t^^X^^. 40 
[0 0 2 9] ^tC, ^*-hSM4(D^ffi^|^ffiK{l:b 

jlS^^bIS5C0IKiP«. 5 0 nm-'S 0 0 nmgffi, 0»Jx. 
«2 0 0 nmt;iJ^C'5i:5{cLfeo 

[oo3o]^i^T. y-hmm4Rummmi\:m5^ 
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m (Nc h<D^'&ti'J P c hC5«'&ti#P» 

TU >^*?J1 ---S X 1 0" i o n/cm'(7)aAS. 1 
OKe V-l 0 OKe V<^)X^;U^--e-f :r>S:aAb 
^Co ^fiTU-tf-/W--3 0 Om J / 

cm*S^(D^f^TU-if-ffitt{t:~r^Clci:fr.fcO, V 

[0 0 3 1] tcom:. mi (e) {C^T<:i:3(::. h 

mm 4 Rzsmmm^tm 5^m^<^v izmrB^mmm i 

fiJcT^o Z.(Dmm<0'^mX\t. ]K»4 0 0 nmggCDS 
i 0,tt*TEOS;^JX^fflVifcy^XVCVDfefe^ 
l^^ti A P C V Dffit- «fc 0 ^]KbTSF0l$feltM 7 Lfco 

T^i^HiLs® 8 ^j^^L/io '^^\z. ^mmhi^xs 

i NM^;^cfr^S i Oi^^y^X-7CVD^{CJ:0^]K 

3 0 0 1 ^r0lOTx-;PM31t;i.^ 0 . 4^ U S i MCO 

[0 0 3 2] m2\'^. S ilKom;p3&^*5 0 nmXW- 
i^Sffi^ (Ra) = 1 0 nmPf irW^^fToT, ¥i^M 
ffl^ (Ra) ^fgM$itfcB#<^¥J^ffia^ (Ra) <hT 
F T S ^^(Dll^^^t* o 

[0 0 3 3] dilT, S^^<tti, TFT<^Hl^-f>m 

ifi/\^-^\^^m.X^^ T F T#147&^*S$f d <h 

^^LT(.i-5o fi?iJ;^t^. TFTCD::^>l|JE75VhS<T^ 

§ ^ , $ 6 \znti^m^^i^^n^^^^rz^mmmtii\:. 
t^x^^zLt. ^tzT'FTCDm^mm^mmik^^^z.t: 
i)^x^^^t.m\zm^^\^x\^^^o 

[0 0 3 4] Sfc, *^HJt-^5liT, 7}^USil»(^^M 
[HCKDffi;^^^, (Ra) \z^-z>X'&m^n 

(Ra) a^Pffi (fi^Sc^iS$(^ 

[0 0 3 5] 
[&!] 
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R a = J* J* 1 F (X. Y)-Zo| dXdY 



[0 0 3 6] dd-e, s.««*®<D®«. z>\immm 
F (X, Y) \tmn (X. Y) izisn^m^m 

o;SSSr«-r. tJ.^. ¥i^®iia$ (Ra) jH^WtJ 
(AFM) (3j;oT. 1 0 AimDt>CT05PJl^xU 

[0 0 3 7] 02 J;n«, xi? U S i IKWSBPfldbSrW 
»LfcTFT«, 5}? US iK<7)S®[H[£]iW*W«©TF 

S (Ra) nme^TfCiitiT, S b < <g;^ 

®IHl[fIiS:Wm-r-6Ct{CJ:f3. TFT#ttS:5fc#-r-5Cl 

[0 0 3 8] la 3 W«MCD;i?'J S i l^<^IKJ¥d<2 0 
nin~ 1 0 0 nm> ^l^Sfi^ (R a) *^'3 nm~ 1 0 
nm©ai. W^^^^US i M^KP*^* 2 0 n m~ 1 
OOnm, W-t^mm-^ (Ra) $0. 3nmgft{Cb;t 
^©li[P<hTFT(DS«^|^©Klfl^*^-r. 0 3fCj;n 
a. Tj^U S i 0 nm~5 0 nmCDTFT 

[0 0 3 9] dCDJ;5{CL.TU— y-*-7-— ;l^^»C7}^U 
S l|i®^®W*S:fTofcTFT!NFl4tt. JJ^US ilK© 
jgjp^S 0 nm~5 0 nml;:-r-5):i<t(rj;0, ffitX/c# 
ttim«tt*li^fcTFT*#^di:*^-e^*. 

[0 0 4 0] Se-fC, ^SWlS^»^®IH]di®¥±^®a 
$ (Ra) 1 nme^TCspaYtStlTl'i-S^ltTJiff 

^ T F T ft S d i *t -^r # -5 , 
[0 0 4 1] 

tt^^itwT^JU^zXS iiK^ 1 0 0 nmUATtCj^fiJc 

;i/{rj:oT#iga^tLT^'j s ij^tf-axsi. we 

5}? us iKcD^®IH]O^OTe®S(CJ:D(SM-r2>lS^ 
iix.Tti-5®-C. 7^:;U7 7XS ilK* 1 0 0 ninKAT 
d tT. U— tf-i^ft{k©l^©igft!eoftiJtfll 
*iL^-r<. Se.lcP*CJ;D¥fi{bUfc/J?U S i 

tT. TFT(©S^^S:/jN^<-r^ 
dtd^T^, ffinfcTFT#tt^#-5Ct*tT-#-5. S 

fc, # u s i ^®(D¥fifl;{c J: 0 >P u s i mmx-<Dm^ 

L, ■ti^14<^ffinfeTFT2r#-5C:t3iST#-5. 
[0 0 4 2] ME^ffiiaa^iSMbfcsJ^US 



RtXK u-f >mm(o^m:miti)mmizuD. mm^ 5 0 

10 ii3 0 nm~ 5 0 nmlCf-SW^W* Lt,^. 

[0 0 4 3] ttE«®IHli£bS:<i;ieL.it#U S iie 

tt. ^SnflCiCDspj^Ba^ (Ra) $•! nmJUTt'bfc 

WT, TFT(75S^&?r*L<<£!«-r'5>dt*t-t?^^. 

y- hm&<Dmm(Dmiz. ^usissTo« 

oaA*fflI$iJT-£)^:l:*«;»C^t'^<, J:oT, TFTC^ON 
mSE^/jN^ < T^, T FT©U— ^'^B&iht" 

[0 0 4 4] iie8tttS«±C, 7t;P7TXSi 

20 1^5: 1 0 0 nme4T('J^B£-r-£><Dt?. U— 1f— Tr:— ;i/ 

ffi*W^iaStrJ;D)ej?*3 0 nm~5 0 nmfclx, * 

®IHia(75¥^i^®ffl$ (Ra) ^ 1 nmSi~fizT^(DT% 
W«5aa^CD7}?U S i «®cD*§^«ffifcW«Mil^«(c 

FT©^i()«*;*:#<-r-5di:*fr^, TFT#tt*S 
tlT0i^fc46< #U S i *®T'®«#^4'(:i<fcD%^T 
«.di:*tT#-2>. J:oT, U -^'SSi£®^S«^5J;tK'5^- 
[0 0 4 5] ^fc, i|ife«3fctt««±IC. TPU S i H^^IKP 
*t3 0 nm~5 0 nmfjgfigb, WS^I? U S i M«5*® 
ladbcD^i^ffiffiS (Ra) ^-InmKTtCb. SfFE5}^U 

«jaffii!ii5iK*«fi!crs T F TWiSttigfkBLytssma^b 
mi] *9^m<Dmm<Dmwnz^^^^^)i-^v s im 

«B5ff»HtI^®T F Titfttf'iStt^ S^S(D«®D3c^b^^fe 
50 #tt*S-ri»?^0T-fc'5. 
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